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Extraction of uranium(VI)with N—octanoylpyrrolidine in
sulfbnated kerosene
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Ab8tract Extraction of IIranium with N-oct孤oylpyrrolidine(OPOD)iIl sul一

{bnated ker08ene from aqueou8 nitric acid rrledia ha8 been Btudied．The d印endeⅡce
of the旺traction diBtribution ratioB on the concentrationB of aqueo璐nitric acid，ex—

tract肌t，明dtiⅡg—out ageⅡt卸d the terrlperature w柏investigated．The collstitution
of extracted coIHplex wa8 estabIished，and the related therrnodyna埘c function8 were
calculated．
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1 INTRoDUCTIoN

Anlide extractants have resist缸ce to hydrolysi8，radj01ysis and their de窜8dation

products dD not int幽e盹v盯ely iIL the sep缸ati0Ⅱpro∞8s．They can bm completely'
without aⅡy solid waste．卫、1rth剖坷阻)阳，they extract actiⅡide8丘omⅡitric acid rnedia

efrecti、rdy．Therefbfe，锄ide extractants have been prop08ed a8她altemati、re to TBP
±br the reprocessinE of mldear fuel．1IJ Ho’睫v盯，wheII nIe acidit亨or conce“hation of

uranium is hi911，the system pre8ents third ph∞e e∞ily h order to prevent it from

for血nz tlIird pha8e，we咖st increase the kn时h of carbon chailIs of sllbstitueⅡt on
wMch c盯bonyl and njtroEenom atom are conIlected．悼～剐Hawever，it wmm a：ke moleclll缸

wei曲t of extract锄1t iⅡcrease aⅡd the eItracta丑ts are hard to dissolve jⅡa：bphatic solvent．

Therefore，cyclic缸nides such as N-oct姐oylpynolidiIIe(0POD)haVe been syllthesized
instead of straiP．ht．chain砌de to decrease!n01eclllar wei曲t and hnpro、，e extraction
pe怕r瑚触je in our latoratory．This new type of extract锄1t has not beeⅡr印orted in tlle
Utera土ures．In this paper，the inn眦ce of s咄factors on llranjum extraction with the
OPOD is 8tudied jn detail．

2 EXPERIMENTAL

2．1 Synthesis of N-octanoylpyrrolidiIle

The OPOD w∞8ynthesized in 01lr 1＆boratory as it was not available from market

The synthesis path is e印ressed as fouows：
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C7H15CoOH+SOCl2=C7Ht5COCl+S02+HCI

+HCI

The purity of pro“ct Was checkedby IR spectrometry，1HNMR spectrometry aIld

elemental andysis．The product can be applied directly m the e]【perinlents．

2．2 InstruⅡ地nts and reagents

Type 752 uV Fating spectrometer(shan曲ai Third Analysi8 Instrunlent Factory)，

Vibrator(ma“by Y姐cheng science hstrⅢneⅡt卫hctory’Jia丑gsu ProviⅡce)With vibra—

tion frequendes is about 4．5 Hz，t唧pera七llre c0Ⅱtrol is achieved in a cage and precision
is about士1K．The(1ilution is sulfbnated ker08ene．The other reagents are of analytic

purity．

2．3 Experimental瑚旧thods

Extractjon wa5 c搬ied out by 5hakiIlg equal v。l啪es of the OPOD diluted wjth
s11lfbn砒ed kerosene aIId uranyl nitrate s01ution cont aining nitric acid iII a stopper tube

at 293士lK for 2h．Phase djsengageI呦t w粥rapidly obtained by centmgation．Ura—
nj眦(VI)ion in aqI地aus s0：lution was缸alyzed by the Arsen船0．IⅡspectrophotomet“c
method and uranil皿(Ⅵ)c∞centratioⅡin orgaⅡjc sollltioⅡwas calcllla土ed±}om the dif_

ference between total quantity a丑d its quantity in aqueoIls solution．

3 RESUIⅡS AND DISCUSSIoN

3．1 E矗bct of HN03 concentration

Fi譬．1 shows that as concentration of lIitric acid increases，the djstribution ratio of

ur盐i1皿fVI)is jncreased．ARer reachiⅡz theⅡ埽xiI吡m，then decreased．The reasoⅡis

that，under the con击tio咀oflIigher concentration ofnitric add，some c 0】咀plex anions such

as【u02(N03)3】-can be fomed，Whjch make llraⅡh衄extraction more衄cult．F’11r-
themore，becauseⅢoM co【Ⅱplexes between HN03 aIId extractanlt are formed at lIigher
HN03 concentration，concentration of extractant is de口eased．1t also m矗kes distImution

ratios ikcrease．

3．2 Efrect of extractant concerItration

The extraction of 11rani眦(VI)丘om 1．5mol／L Ilitric acid aqueousⅡledj眦by the
OPOD in sulfbnated ker08ene incre私es with the iIIcrease of旺tractant concentratjon．
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The extraction reaction in this system can be expressed as f0Ⅱows

uo；++2Noi+noPoD(。)=uo(Noi)2(oPoD)。(。)

Eqllilbrium constaⅡt皿1

19D=k耳矗+2lg[NOi]+几lg[OPODj(01

The reslllts are shawn in F培2-The pIots 0fIgDu Vs k[OPODJ(。)舀ves a slope of 2．2：
close to 2，、池i出iⅡdica七es n=2．1merefbre，the extracted complex may be u02(N03)2
(0POD)2，嚣q is measllred to be 2．506mol～．血．[6]

乩No|，州一

Fig．1 Du Vs[HN03】

c三，。。=0．3mol／L，T=293士1K

c孟。，1。+=4瑚×lo一3 moJ／L

3．3 En．ect of saning-out agent concentration

Ig【oPODl

Fig．2 Du vs[0POD]

c：№=1．5 md／L，T=293士l K

c：：『。，I，+=4-oo×lo一3 mol／L

Tabk 1 shaws the础ueⅡce ofthe coⅡceⅡtration oflithi啪nitrate on the distribution
ratio of u(Ⅵ)，The extraction 0f 11ra血llm(Ⅵ)血creases rapidly with hcre艄ing LiN03
concentration．LiN03 here plays蛆i如lportant r01e not only as a salting．out agent砌出
increases the ura出llnl(VI)activity by hydration 0f Li+but also as a homoion，shjfting
如e extrac￡jon eqllilibrium幻the right．

Table 1 Variation of U di8tribution with concentration of LiN03．m aqueou8 80lution

c：P。。=o·3m0J／L，c：。。。=3mol／L，c盘。铲+=4．oo×lo一3m。l／L，T=293±IK
3．4 Efrect of temperature

Extraction of uranium(Ⅵ)丘0m 3 mol／L HN03 aqueous medjum wjth o．3 mol／L
0POD w柏iIlvestigated at dⅢ矗ent temperatllres．The data are shown jII F琅3．It can
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be seen that lgD in茁e抽ed nnearly而th 1／T．Thjs indjcates that the extraction reaction

is孤exotherIIlic reacti0Ⅱ蛐d 10w teⅡlperatllIe is bene最cial to the extraction reaction

Accordjng toⅧn H0fr equations

10∞r’，K1

Fig．3D vsT一1

c：。。=o．3mol／L，c：‰=3 rnol／L，

c：：l。护+=4·oo×10．3 mol／L

4 CONCLUSIoNS

执gD一
△日。辆一一丽

△Go=一置Tln甄，

△Go=日。一T．△So

By Fig．3，the valueis calculatedto be

△日o=一35．09 KJ／mol

△Go=一2．688KJ／mol

△铲=一110．6J／(mol·K)

OPOD王n s硼hated kerosene can extract U(V11丘om nitric acid medja and the e)(．
tracted c锄叩lex can be expre踮ed硇u02(N03)2(OPOD)2．The value 0f△日is negative
谢hj出me孤s that decre粥inz the t唧盯atllre而ⅡjⅡcrease the distribution undeT the
condition气studjed．D谢nz the e】亡p豇iIn旺ts there is no协jrd phase f曲mtion and the
mi袋d ph勰es缸e s印缸ated qllickly，which al昌o jndicated th札the OPOD is a promising

extractant fb蕾practical application of mlckar iⅡdustr弘
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